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##3]^ ^ #*l ^ on- 01-g-t.v ^^1 £3 

S x[i+k] ^ y[j+k] (k^ 0°1H M-l^l^ <&%*±°\ , ^ ^IJl^ ^ &-§: 

*tfl ^w]^ f-^-y ^o\] ^ ^-g-*H ^ s^tf 

* ^ 4lJL7> SL-¥- €• ^ 3}-# Pl-g- ^^*>JL, ^ #Jl£] ^ 

7^1^ ^2 *|*| ^o] ^ 2 ^ti]^ ^ofl Z^-Zj- ^-g-HH ZL % 

^ ¥ ^1S7> 2.^- ^ ^ 7>^ Sj-i: P21- ^Sj-JL, ^-1- Pl^ P2^H s| 

^ S-^ €- ^ 7^711-1- #71 ^f- ^Jl7> SL^f- ^ $;-jr 7>*J 

^« P3« ^^*>^ ^r^^s], #71 k# OoflA-1 M-l^l ^ ^r^S. #7}Al7l<£ 

k ofl #-§-^ x[i+k] ^ y[j+k]2l ^) cflSfl #71 ^-2}-* tiV^-*M *r3)*M 
M7fl<2] P3S] ^*Hr <3#^; ^ M7fl^ ^# P3^1 u-^H Ai^zi 

^ #^l^r« £3*Hr StW* , #^7fl^* 74l#*Kr ^5L ^ ^^5L7\ ^ 

#5lJL Stb sKEl^H^ Ti^^^lJl Xja^f 7l^ Jl4# 7>^Cf. 

£ 3 
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4}3L# ^ g °lt °l-g-3r 413: =1*1 £3 #*1 ^ ^ 

{Apparatus and method for determining a correlation coefficient between signals, and 
apparatus and method for determining a signal pitch thereof} 

5. 1-g- 4}Jl31 3J]^# ^^s>7l ^tr 

£ 2a ifl*l 51 2b^ 3)*1 <^ q-Bl-xfl^ S.<a°14. 

£3^^- ^Ofl 4^ 4l3-# A o^l^ ^ #*1^ ^^^71 ^tf #^=- 

51°14. 

£ 4^r £ 3«fl 5£*1€ cgAVw. ^ ^ H11 . q-^vflir ^=-£^14. 

£5r 1 3^?1 £^1=1 <a^^ 4€- 44^ ^ £ c!4. 

S. 6£ S. 3*\} £ ^ofl 4€- 4]3:# ##7fl*r ^ °l-§-tr -tl^ 

£ 7£r £ 3^1 ^°\] 4€- 4l5:# ^ ^*HH ^^TT A j- 

^31^ *l*J w o Vl 34 ^ ^^llt ^*}7) t^Ho)4. 

£ 8£r 4# 4l3-# -tf^l^ £3 #*HH n^4^ tf^^r ^ # 

£ 9tt £ 6^] -s- ^6fl 4= ^^HH ^*g£]^r 4]5l4*1 
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<10> ^ o. j= a]^o] 0-A>^ £ ^- M-Efvfl^ Tfl^o] ^^1^1- ;I3*Hr ^ Zl 

<11> o.^ A]J:^ o.A\^r A]S7> Tfl^ ol^dj -B-A> A]J17> *>4 

* 7M^ ^ ^S}- ^/HL^r 4^2}-^7l ^*fl ^^^o] 

°l-§-t!:Cf. ITU^l G. 723.1, G.729, -fr^ GSM ^H^r ^ ^1^4 «1 

*> 0 H ^ W£(correlation)7> ^fltJ-^Hr 3) 

<13> ZL^uf f^S) o]-g-frH ^^1* ^]^> 7 ) $)*j|A^ #tfl^ <£<^ ^ «gA> 

# SRo]: 31] ^11- T^l^ol AV^ qt 25 %1- # 

cflt!: TH-y-^o) -^1^1 5*4. £f #5flfi] ASIC^l 
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<14> Ol^jl^ ^ 7l#^ S^fe, fe^S °l-§-*H ^ ^11^1 

Hfl<H<S] ^Sfl^jL #±*}?)t= ^n^r ^ ^ =1 

<15> ^. ^o] ol-jl7> <5>^ 7]#^ ^Mlfe, A> 7 1 Aj^Ti ^&7fl^ ^ £ 

*V *>I=$|H3 ^o] #^511- 7] ^ ^Jr 3Z)*1 ^ * 

<16> a o V 7 ] 4^1- 0)^-71 ,& ^ofl ^m^ll^r ^ #*1tt, 

<17> US. x[i+k] ^ ^iJ: y[j+k] (<#7] k^r <HM M-l?}*]^ 

#7l x[i+k] £ ytj+k]* €■ *fll 

u L ofl 3-§-*H ^ ^ x[i+k] ^ y[j+k] ^l3L 

%o) 2.^ e 7>^ pi# ^-7] x[i+k] ^ y[j+k]« 7>^1 

^ 42 ^tH^ 42 ^ u s «fl 
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AA 3-§-*H =1 # J^sM- #71 ^ a]s7> 2.^ ^ ti^r 7M P2» 

#7l ^# Pl-4 #7l P2#<HH ^Tfl^-ir ^SH #7l ^ *\3L7} 3.^ ^ 

#71 3f- #JL7> 2.^- ^ 7>^ ^-1; P3« 4^*Hr ^*Mr ^*8*> 

si, #7l k# O^H m-i^1 ^7M7l^^ k<^l #-§-*Rr #71 

x[i+k] % y[j+k]sl *%o\) « #71 ti>4^>^ #71 M7ll^ #7l ^1- P3 

« ^SRr ^#^-; ^ #71 <^#^-S^-Ei oga^ Afr 7 ) M7fl o| Aj. 7l ^ P3S.O. ^ 

^ #71 #JL^1 ^-A>^c # q-Bl-^^ ##7fl^# £^*Hr itW. 

#71 *M1» °1^7l ^o)l 3$ #3L?1 #^r^l^r «<H^, 

(a) ^l^^l x[i+k] ^ #:£ y[j+k] (#71 kfe 0<^H M-l^l^l ^)-& 

e 7>^1^ *fll S)^l ^tt^ *fll ^ u L °fl ^ ^-g-^ 

n # a^Ste #7l x[i+k] ^ y[j+k] ^IJi^-ol 5.<=- 3. $-0- 7 >^ pi* 

^*Kr ^1; (b) #71 x[i+k] ^ ^IJl y[j+k]l- ^ 7}7^ ^12 5Jl^l ^ 

«H A]2 ^ u s ^l AA ^. ^ ^sM- t*-«H #7l ^ ^1 

S7> 2.^ ^ 7>^ P2# ^7^1; (c) #7l 3H£ P14 #71 ^"1; P2^ 

ofl*l ^l^^-i- ^5><*l #71 ^ ^1 517} 3.^ €• 7>Xl7ll4 #71 #J:7> 2^f- ^ 

7>^ SM- P3« ^*Rr #711; (d) #71 k» 0°\}*\ M-l^l *3^r #3)3. &7}*]7] 
^^i #71 (a)#7ll vfl^l #71 (c)#7ll# «V^>c^ M 7fl^ #71 P31- ^>fe #7)1; ^ (e) 
#71 M7fl2l P31- ClsH #71 ^f- ^l^Sl o.Af^£l- M-El-uH^r #^7fl^# #7^1# 

#71 4^1» ^1^-71 ^^>^ ^-tgofl 3il^l ^ #^m, 
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<2i> Alsi^l x [i+k] ^ #ofl^ # 7 1 AjJ: x [i+k]^ L -g# #Ji 

oil *fl^Hr #3-^ x[i-L+k] (#7l kfe 04H M-17M3 #7l 
x[i+k] ^ x[i-L+k]# €■ 7}*lfe tgBl^ ^ 

u L °fl 4^ 3-8-«H ^ ^ ^2M- #7] x[i+k] g x[i-L+k] Aj^s.ol S^f- 3. 

?M Pi^- ^*>Ji, #7l x[i+k] £ x[i-L+k]# ^ 7>xl^r *fl2 

%^$>\ *V^o] *fl 2 ^ u s ^l 4^ 3-8-«H 3. ^ 3^&* # 

71 ^ #JL7> S^f- ^ &-g; 7}^ SJ-1- P2# £3*fJL, #7l P14 #7l SHfr P2# 

°1H ^tfl^ #7l ^ A]^7V e ^Jt-i- 7>*l7iq. # 7 1 ^ #S7> i¥ 4^ 

7>^ ^-1- P3# ^*Kr ^^*>5l, #7l k« (HH M-l^l ^S. 

^7H7l^A-] Z]-Z|o} k ofl #-§-<5}±r Aj-71 X[i+k] £ x[i-L+k]Sl ^1 tfl*|) Aj-71 ^*b§; 
ti>4*M Aj-71 M7B^ #71 P3-t^T 4^*Hr ^^Y: ^ #71 <S#^-5.Jf 

3 #71 M7flSl #71 ^-1- P3#^- C^H #71 ^ Ajjro] -B-A^il- # 

#31^-1 ^*Hr Sl^S £#*fcH, 
<22> #71 <3#^ #71 L^l &°1 ^ U$H*1 #5^1 t45l- Z^-^ L ^-ofl cfl^-o} 

#71 #71 ^-1- P3« #71 ^^-S. #^^>JL #71 ^^Rr L 

^Jt^l i« #71 M7flS] #7l ^-s P3# ^. c^o} #-&7fl^# 4^3 ##3l^r» 

<23> #71 ^^«-S.«-Ei 44^ #^741^1- ^Cfl^l &ofl cfl-g-S}^ L# # 

71 #51 x[i+k]2l ^^1S ^1*1 33-¥"5 i^?^. 

<24> #71 Cf§ o]s 7] o|^ H ^ HV^^j o^*V a]^ 3)*] 
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<25> ( a ) AHJ^iy^ Ajjro] x[i+k] ni ^v 7l A]jr x [i+ k ]^ Al^^oflAl L 

Sfl#*Rr -ilJE. x[i-L+k] (#7l k^r 0<HH M-1^1^1 ^^r)* €■ ^ 7}^^ *fll 

*fli ^3 u L ^l ^ ^-8-*M ^ # ^> 
^ #71 x[i+k] ^ x[i-L+k] ^IJl#<>1 a.- e 7>^ PI* ^<sRr ^Til; (b) 

-S-71 ^Is. x[i+k] ^ x[i-L+k]» 4^ ^12 3^^1 ^<?1 

7>^ ^1- P2» ^*Rr ^-7^1; (c) #7] ^£ P14- ^71 P2f^H ^tflSM: ^ 

*M ^"71 ^ AlS7> 2.^ €- ^ 7>*l7ii4 ^"71 ^ A]^7> 2.^- ^ 7>^ « 

P3» ^*Hr #7fl; (d) ^-71 kS- 0°ll *] M-l* r *l ^7}X\?]t£x) #7} (a)&7)} 

^7] s$ 7 ) (c)#« ^4*}^ M7fl^ ^-71 P3» ^*Kr ^741; (e) ^-7] M7fl^ P31- C) 
*H ^-71 ^ a]J:<21 -^-A>^£# M-Bftfl^ ##7il^# #7]1; (f) ^-71 L# ^ 

^^HH £sM7l^1 ^7l (a)^ ^7] #7l (e)^7im *>^-*H ^*Rr #7ll ; * 
(g) ^-71 (e)#7lHH ^gfl^l cf^ol #^7ll^«- f^H ^cflo] tfl-g-s]^ L-g: #7l 

^15: x[i+k]^ ^j*}^ cjTlll- . 

<26> o)s> f ^-^^11 tcf^ 4H<** 

<27> ^ 3^1^ (Fuzzy logical tfl-gfl it^is}^, 2^^^ A^o] ^51 

(degree of truth)* c^fe "^S^ 7}]^"olc]-. a ^^b]7> 4^ »t"om 

»7i3l»oiq: aHuisKO 1)^ ^(boolean) fe^^l «1# 7fl^^l 

ofl4-...a.^"S 0.2^S., 0.5^5., 0.8^S.e}jl ^ ojcf. <^7l^^ 0 2 , 
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0.5 ^-8- li^H ^(membership grade) 5} ^tj-. zl^ji n>^ »7] 7> e A>^-s.^ 

Tall(x)5* S}i ^4 ^ ofl °] Sfl ^^^cfji 7>^^. 

<28> lj Tall(x) = { 0, if height(x) < 5 

ft. , 

<29> (height (x)-5f t. )/2f t. , if 5 ft. <= height (x) <= 7 ft., 

<30> l, if height(x) > 7 ft. } 

<3i> o} nfl ^ Tall(x)fe AS] ^tf^ 3H*l2f £<>l ^€ 

^ Tall(x)« ol-g-^ a>bJ-#^ " ? 17> €- S.^ *r S^. ^r, 

#o|5Hr A>s>o^ ^ 3 3x) H 50]^^, Q2\ "7)7} ^ "0"^1 $3-, ?1 7> 6 

slB 1^*15}^ ^ »7l7l- €- ^H"^ "0.54"7> sM, ^ 7 i 7 ]. 75Z | H 2^1^^ ^ 

<32> s^lfeaHH^ truth (not x) = 1.0 - truth (x)S, truth (x and y) = 

minimum (truth(x), truth(y))S., truth (x or y) = maximum (truth(x), truth(y))^) 
^8^€^. °J7H "truth (x)" x7 r %^ JM- x7> 

t t 2a S. 5* %!-2:*>^ i§^tr4. 
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« ^1S7> 2.^ €- ^ ai^7> 2.^- ^ ^-Ir'^le} 

<35> AlJl x[i] g ^IJl y[j]7> -Ro|M £*H=. ^ 7>^l^r ^-M €" 

7Mfe ^1^^ ^^-o. ^ LoM 7}^ ^^g- 

Se} ^ L ^ ^ S3 ^# AA u L ^ u s 2} ^7lA-] i, ji- a} 

<36> WW 2] ^)=(* + *V2* 

<3?> h 5 (jc)=(-jc+,R)/2^ 

< 38 > -%^A^z\ 3)^1 ^ L, S-fr i^Hr feel^i^s. M-Bfxfl^ tf-g- 

<39> [^^3] (i.flipUc^ns,) 

[-^4] max[min(|i L (jc), \L L (y)),mm(\L s (x), \L s (y))] 

<42> Aj-71 4# 3)^ ^^o^l tr)-^- Sfl^SfljinS, m in(u L (x), u L (y))^r x[i]^ 

y[j]7> 2^f- e 7M M-^ji, min(u S (x), u S (y))fe -tlJl x[i]^ y[j]7}- 



41-11 



1020020045567 %:% °^\- 2003/4/18 

H.-T- 7>^ q-£-g- H-4\H4. 4 ^ ^ *\3L x[i] ^ y[j]7> 

2-^ €• ^* 7>^7l^ A] 31 x[i] ^ y[j]7> S.^ ^ &-g; 7HJ sHt^ 44^4. 
<43> Als x4 y?l£) ^-^Tjl^l- M7fl^ M7fl^ a]S y^ cfl 



<44> 



<45> j ^ A^-l 

-^-+ ot/D 2 max[min(x[i+A:]^[7+A:]),min(-x[/+A:],-^|>+A:])] 
2 2A4R k=o 

< 46 > ^ A]^?J:^ ^741^2] 7flXH| 5U<>H W^l^^ #71 

<47> A/-1 

J ; [/]* A 0= 2 max[min(ac[i+*]^[/+*]),min(-Jc[i+^],->'[7+A:])] 

< 48 > 6<HH # ^ a o > 71 ^ofl #^7fl^M 

tfl#o.S 2=1 <», ^±.&^r * ^ <£#<?}- ^iL*H ^<2#£r ^-S-7> SI 

1LE-3. #Hfl<Hl Hl«fl ^#^ol #7ll5lJl of^M #^7l|^l- ^ ^ &7l| 4gcf. 

<49> #71 6 6fl o]§fl ^y}^<?] ^ Al^ x4 y?i^ #^;^^» ^ ^ 5U4. 

x7> ##AlJL<y ^-fofl^r x[i]4 ytfl^H x[i]^ L ^# 

°1£4 ^fl^Hr x[i-L]* tfl^ #7l 6-§: 4^-2] 7 



<50> 
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<51> M-\ 

^]Jl 3HH7} 8000 ^1-/3: <?} ^-fofl ^ 20 <fl#*IM 147 

<53> £ 3^. a. ^-Tgofl 4^ Ais^r #^31^ ^ ^*H1«- -g^*>7l ^tb 1:^- 

5.5.*\, #Jl?J; 4 v ^^l^r ^ ^1(300)^ ^^(100) ^ ^-*f (200)5. ^^4. 

<54> <£^(100)^r ab^^ eflolH^. zvz| Aj^o} a]^ x[i]( 

x[i+l],...,x[i+M-l]^ y[j], y[j+l],..., y[j+M-l] -g: ^^tHrt}. 

<55> <£a>JjL (100 )^ £^g-^ ^-oi s-^-fVcf. 

<56> 1. x [i] ^ y[j]-g- €- *)U *Hl 3" 

^ ul^I ^ ^ # ^4i#r* #71 x[i+k] ^ y[j+k] 4JJ<#°1 s.^- ^g- 

^ Pl-g- ^^^-cf. ^11 ^ ul^t ^l^cfl £ 2a^l f-^-i- 

^ 5U4. « ^efl^ ^£ 7>^*>cf. 
< 57 > nV^ ^ U ^ UL o] £ 2a^l ^-^o^ ) qg. P1 o. x[i] ^ y[j] ^ 

<58> 2. x[i] ^ y[j]l- ^ &-g- 7>*1-^ *112 3^^] ^r**! ^2 

^ Us^l ^ ^ # #71 ¥ ^1S7V S^- ^ 7>^ 
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P2« 1^4. A2 ^ u s ^r 2b^l -£^1€ *r & 

<59> vYcq ^ u s A S. 2b°\) iEA]^ ^o]^, ^ P2 ^ - x [i] ^ -y[j] 

<60> 3. 03^(100)^ ^"71 Pl-4 #7] ^-1- P2#<^ ^- >»0jL 

x[i] ^ y[j]7> S.^- €- ^ 7^17^ ^ ^-g: 7>^ P3» £3*H 

^^(200)5. 

<ei> 4 . ^^Hmoo)^ x[i+i]4 y [j+i] ifl^i x[i+M-i]4 y[j+M-i]^ AA°\] tflsfl ^] 

lvfl^l 3^ A^^r ^r*8*H S.-T- M7fl^ S^-l- P3l:-i: ^^-f-(200)S. 
<62> ^Afl«-(200)^ ^^(100)3.^1 M7fl^ 1*1- P3#^- c^>^ ^ ^]3L x^- y 

< 63 > 51 4^ 5L 3<>fl 5*]^ ^^(100)^1 M-Bl-iflfe Jfjr jg^Jf 

(110) ^ ^^^-(120)S. ^^cf. 

<64> P3« ^Kr ^«H=1 6£r ^IJl x^- y^ -SfjLofl n^-e} K^^A £ 

<65> [£. 1] 



xLi+kJ 


ylj+kj 


P3 


+ 


+ 


min(x[i+kj,y[j+k]) 






min(-x[i+kj,-y[j+k]) 


+ 




-min(xli+kj,-ylj+kj) 




+ 


-min(-x[i+k],y[j+k]) 
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<66> n}-eH #7] 4^ 6<^] 43" W P3» ^*Kr ^^(100)« 5. 4<^1 

<6?> ^, ^-s ^^-(110)tt ^}Jl x[i+k] ^ y[j+k]^ ^Jl ^H* #• 

<68> ^^^(120)^- ^-S. ^^-(HO)^Bi ^ Al^^ ^-Jl^li ^ 4lJl^ ^ 

•g^o} ^-71 S<H1 ^ P3» ^tb^. 

<69> £ 5fe £ 3^1 £^1^ <a^(100)^ ^*H1» ^ifl^ "-iE^, *fll ^ 

£^(130), A]2 <£A>Jf(i40) ^ <S^( 150)5- ^^cf. 

<70> *fll ^^(130)^ ^IJ: x[i+k] ^ y[j+k]# ^^^> H ^ 2|^3M: ^ 

<7i> *fl2 ^^(140)^ x[i+k] ^ y[j+k]# ^^^>o> z}-z]-<i| Aijrofl -§-^ 

* St^^M ^3b§- £>8«H #^*Vcf. 

<72> ^^(150)^ *U "S^C 130)3. Jf El *fl2 

^-(140)3.^ #^ ^ ^«lo> zl ^ 2}t«-g- ^-1- P3» 

<73> £ 6^ £ 3^1 3E*1€ ^ofl ttf^ ^JL# -tf^l^r ^ °l-§-^ ^ 

3*1*1 ^ ^ ^*j-7l t^£^ ( ^711^ <3##*1 (320) ^ 

^-¥-(350)3 

<74> #«l^r ^^1(320)^ £ 3<H1 iE^sl w>sq. ^-o] ^^(100) ^ 

5^-^(200)3. ^Sjji, ^WUOO)^ ^ ^Hl^ o]d] ;£oj £ 4Sf 
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<75> ZL&1M- 5E. 3«fl 5L*1€ #^31^ (300)3 ^ ^oj) *M-3 # 

#7)|^« #3*Rr ^*H1» ^^H^M- £ 63 tf^Tfl^ <3^H>>*1 (320)3 ^1 

i=h ^, ##31*r £#^1(320)^ <g#3€ a]Jt s [i+k]3- s[i+k]3 

L o)^s\ ^J^l Sfl^Kr s[i-L+k] (kfe 0*\}*\ M-1?H3 340* <3^^> ^ 

tl tf>3- ^ ^g-^ *>^o} ^^1^1- ^fM}. ZL L3 ^ 

^ oj^wl^cf. <^l?icfl oj^o^ Aij^ s [i+k]3 s[i-50+k](kxr 

0<^H M-l?}*13 ^^)^cfTg L^l 1^ ^7>^ ^-fofl^ -Q^o) x\s_^ s [i+k]Sf 
s[i-51+k](k^ 0^1^ M-I77}x}2) ^)7\ ^4. ^^l^r ^^^1(320)^ tM 4^ 
s[i+k]3 s[i-L+kH tfl^fl ^711^1- €3W. °13" ^1 ^3^3HH L3 ^o] ^ 

(350)5. °13- 3^3 #«^r« ^\7] -tf#3l^r <^^^(320) 

3 Afl^- Al^S. s[-PitchMax], s[-Pi tchMax+1] , . . . ,s[M-l]3 PitchMax+M 7fl3 

&o] §wl£Ho> th=h a) 7 )*] pitchMax^ L°] PitchMin^^i PitchMax?}*]3 «£3# 7} 
^ L3 #^;3H1 Sfl^i}. 8000^3 °J ^4-^1 PitchMin^r 

20, PitchMax^r 147^£S ^ ^ , ^&3l^r ^ ^/2-^r 3*1 ^* 3t»: ^1 

J: ^Ti M-8- 120 >S* v}#z\-5}t}. 

<76> ^^(350)^ ##7fl^ <3^-*l(320);SLJjLEi ^741^# ^<Hl 

3«* £3*Kz, 2\^7\ £]711 *}±r L# ^IS s3 3*1:5- ^W". 

<77> 51 7-^ 51 3*1] ^^°fl 3"€- ^15l?V ^&7fl^ ^ 4 V 
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<78> <^aV«-(100)^ ^12. x[i+k] ^ y[j+k](k^ <HM M-l*}*]3 

^^^4(^1410 #741). 
<79> ^^(200HH£] ^ sum^ ^^fdOOHH^ ^ k* Oil 5. ^(^420 

#741). 

<so> x [i+k] £ y[j+k]» €■ &* 7>*m *fll s)*l t^^^ ^ U ^ 

^ ^ u L ofl zJ-ZJ- 3 -MM ^ # ^IM- x[i+k] g y[j+k] 4lJL#°l JSL^f- e &* 

7>^ ^-1- PI AS ^^^4(^1430 #741). 
<si> x[i+k] 31 y[j+k]# ^ 3M- 7Hfe *fl2 ^ ^tt^ ^ 

«H f-^ us^l AA 3 -MM ^ ^ aj^sM- ¥ ^ls7> s.^ ^ #* 7M P2 

S ^^*V4(^440 #7)1). 

<82> ^^Pf (100)^r ^"1- P14 ^-1- P2^°\)*] ^^M* ^ 4l3l7> S.^ ^* 7} 

A^ ^"71 ^ AlX7> 2.^- 4^ &* 7]-^ S^f- P3S. ^^^(^450 #7)1). 
<83> ^450 #7)1 ^°\] ^^-(200)^ ^^V-f (lOO)S^-El ^450 #74HH ^gfl^l ^ P3 

§ ^^«lo> ^ sum* sum+P3# *M ^3.* sum* ^*Vx^-(^460 #7)1). 
<84> <a^pf(100)fe k» 1#^- ^7M ? J 4(^1470 #7)1). 

<85> ^^-¥-(100)^ #4^ k7> c^Jf-i- ^#^4(^480 #7)1). 

<86> ^1480 #7)Hl7.-io] ^#^^4 #^ k7} Mil 4 4^-# *)1 430 #7)15. ^fl«M 430 

#74) tfl^l *))480 #7)1 # k7> MJitf ^1 &* #4*M ^tW. 

<87> n]-Ot k7> ^ ^rcf^ ^^«.( 2 00)^ #^ SUITl^ it* 4H&7))^ & 

^W(*fl490 #741). 
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<88> £ 8-^ £ 4 SE^ £ 5°fl ^^(100)^1 ^*H1«- if-^Rr 1^31 ty^r 

^3l^r ^ #*HH ^^fe #^31^ ^ ^ *V 

<89> ^pf(iOO)^ x[i+k] ^ y[j+k](k*r 0<HH M-l^l^ ^^r)* 

^^w>^cf(^510 #31). 
<90> ^-^OOHH^l sum^f ^^(lOOHH^l #^ k» OAS. ^^^4(^1520 

#31). 

<9i> <gA>«. (100) ^ x [i+k]# ^ sS., y[j+k]# ^ tS ^^*Vcf(^]530 #31). 

<92> <gA]-jf ( 100 )^ max(min(s,t),min(-s,-t))l- <S^>ZL ZL ^ #^ tmpS ^^*Vcf 

(31540 #31). tmpl- ^^}s>^ £ 431 9^}^r^ £ 531 3EAl€ 

ZL^) SX^ =L H><4 ^-Cf. 

<93> ^1540 #31 ^31 51^^(200)^ <£^Pf (lOO)S^-Ei *11540 #313H tmpl- 

^^«>o> sum-i- sum+tmpl- ^-<3 ^flS-r sum* ^^1(31550 #31). 

<94> <3^(100)fe #^ kl- 1#^- ^7>a] ^ 4(^560 #31). 

< 95 > ^^(100)^ #^ k7> Miiq- ^^1 ##^(31570 #31). 

<96> ^1570 #3HMi^l ^r#^2f #^ k7> MJi4 ^"^-# 31 530 #313 ^-^sr><^ 31 530 

#31 tfl*l 31570 #311- k7> MiL^- ^1 31^1 #^}<3 4^^. 

<97> ^ k7 } ^1 ^^^-(200)^ sum^l ^31^ & 

ASS ^?VcK3l580 cj-Tll). 
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<98> £ 9^r £ 6<H1 £^1^ t^l 4€- *!:M*1 ^#*HH T^te 4] 3:^*1 

<99> ^ #^31^ ^^^1(320)^ ^Jl xSl ^1-^^ <^£l x[-PitchMax], 

x[-PitchMax+l] x[M-l]S ^^^^(^1610 #7ll). 

<ioo> #^7fl^ ^^1(320)^ eM^^* M-^-u}]^ ^ L-g- PitchMin-9-S. 

^^-¥-(350)^ ufHftfl^ PI- PitchMinilS, S&H]^ ^tfl^ 

3l^r« M-^^ £^ CMaxl: OS. *t^(^l620 #7fl). 
<ioi> ^711^ ^#*l(320)*r <#&7\W C» x, M ^ L^- *H ^14^(^1630 

#31). A oWl^ Tfl^Kg- £ 7 iflx] £ 8* ^ 

<102> ^^^-(350)^ ^1630 #7iHH ^ M-^ifl^ ^ C7> CMaxUH} 

e*l ##thl(*f|640 #31). 

<103> ^1640 #3H*|£l C7\ CMaxicf 3# ^ Pfe ^ L^l 4 

S ol ^^^>jl, ^ CMaxfe CS. Afl^o] ^^^(^650 #31). 
<i04> ^i 6 4o #3HH2l ^ C7\ CMaxSLt}- 3*1 &J&# ^£31^ ^^1 

(320) ~ ^ 1#-^ ^7>Al^lcf( ^1660 #31). 
<ios> #^3l^r ^^^1(320)^ L°l PitchMaxJi^- ££r*l ^ 

^1670 #711). 

<i06> ^]670 #3H*1^ ^r#^^ ^ to] PitchMax^-tl- ^7]^ ^o_# 630 #3lS. 

^630 #711 ^*1 ^1670 #7411- ^ Lo] PitchMaxiLtf # «fl?>*l ^4^^ ^ 
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<107> ^1670 #3HH^ ^rM^f ^ 1°) PitchMaxJiT} 3.^ ^^-^-(350)fe 

PS] &-§- 5q^l^o.s ^^K*I1680 #31). 

<108> A ^ ^ ^^S. %]^r ^ &fe 7)^zl)°\) ^^7} ^ Sim 

^ $afe 3H^7> *i#£}fe Sfe 71^-^11- if-^. ^^7> 

*r ^ife 7l^-Dfl^^) oflSfe, rom, RAM, CD-ROM, *>7l #^.3]c^=l, 

5a^-H, ^olti(^)§ S-o^ olE^^ ^BflS 

^5)fe ^£ i^W. 3^ ^^7> H-g- ^ $afe ^B£)£EL3. ^ 

^ sa^v. 

US. ^ ^1 ^ « 0 V^-g; 3]^ ^El» ol^>c^ - -frA^IE. 

^H3# 7Hfe H3L$1 ^Tfl^ ^ 3X^11- Tfl^V^fe ^ 
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[^^8- l] 

(a) x[i+k] * #7l x[i+k]^ ^1#^M!HH L ^# ol^s^ 
^13:<H1 Sfl^H= x[i-L+k] (#7] 0<*IH ^^r)» €■ 7>*lfe *fll 

^oj ^ ^ofl zfrzj- 3-g-«H ZL ^ ^?M: ^> 

^ A o v 7l x[i+k] ^ x[i-L+k] ^Isi-oi s.^. 3. ^ 7 >^ si-i- pi# ^*Rr #31 ; 

(b) -#7] -*0Jl x[i+k] ^ ^IJ: x[i-L+k]# ^ ^-8: 7}*]^ *fl2 ^ 

7> 7>^ ^-1- P2# ^1; 

(c) #7} P14 ^"71 P2^H ^Cfl^ ^71 ^ ^1^7> 3L^- ^ 
7}*}7]il ^7} ^ A]X7> 2.^- ^ ^ 7>^ ^f- P3# ^*Rr ^1 ! 

(d) #71 kl- Oofl^ m-1^1 ^ #3)3. ^7M7l^^1 <#7] (a)^r^l #7l 

(e) #7l M7fl2] P31- 3*M ^-71 3f- M^£f M-B^ifl^ ^ 

xr ^-741; 

(f) ^71 L# d^^H^i ^sW^A] ^-7] (a)#7jl ^71 (e)^^ll- til4 

(g) A J"7l (e)#7jHH ^sfl^l cf^2] ^Tfl^l- ^cfloj M tfl-g-s^ 
A o V 7] aJJt x[i+k]^1 2] ^15. ^*Hr ^7^1« 5L^*Kr ^ ^JLS fife 31^] 
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[^T 1 * 2] 

^11 *M 5a°H, #7l afll ^7} u L (w)=(w+R)/2R o]jl ^-7} A]2 

U S (W)=(-W+R)/2R (R£r <#S>] ^0) JL -R< =w <=R)ol^ > ^-7] *fl 1 ^ ^ ^ # 

71 *fl2 °l-§-*M #7l (a)#3l ^ #7l (b)^-Tlll- ^*8*H f 

#71 -*f- ^JE. x[i+k] ^ x[i-L+k]^ ^Sbfr #7l ^ *}JL, 

#7l ^ x[i+k]sf x[i-L+k]<Hl -§-2] ^Jl-I- #1^ -x[i+k] ^ -x[i-L+k]# 

&-§: #71 ^-1- P25L ^ 4lJL S]*l ^ y o V ^. 

[3^*8- 3] 

(a) ^1^^ x[i+k] £ ^IJl x[i-L+k] « cf-g-^1 3-§-*M #71 ^ 

#JL7} JSL^f- ^ 7M7]tf #71 ^ Al^7> S.^ 4^ ti^r 7M ^ P3# ^*Rr 

#31; 

max[min( |i £ (*['+*]), ^(*[/-L+£])),min( n s O[/-L+A:]))] 

(#71 k^ 0^1^ M-l^H^l #7l u L -8: €" 7}^m *U ^1 

^ tf^Sl *fll ^^lJl #71 U S tt ^ 7>7]^ ^fl 2 31^1 ^- 

(b) #7l k» 0<>1H M-17}*1 ^ &$3_ &7\W&*\ #71 (a)^7j]l- ti>^>^ 

M7fl^l #7l P31- ^5}^ ^-741; 

(C) #71 M7fl2l P31- C^a* #71 ^ #XS1 ^-XV^£1- l4El-lfl^ #^7jl^l- 

^ #31; 
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(d) #7) i^fl^M €^1^1^ #7l (a)#?fl xfl^l -8-71 (e)#31« 

(e) #7l (e)#7lHH ^*fl*! 4^ #^1^1" f^H 331*! ?H tfl-g-Slfe- 
#71 aIJl x[i+k]^ s^S £3*Rr 3L^>^f ^JlS ^ sj*l 

4) 

*113 ^Hl &°H, #7] afli ^7} UL (w)=(w+R)/2R °}JL, #7l *fl2 

u s (w)=(-w+R)/2R oH, 
#71 (a)^HlAi ^"71 *fli ^v\<% ^<$r #71 *fl2 ^# #71 ^ofl 

3-§-*H #7] ^1- P3^ ^ 

max[min(jc[i+A:],j£:[/-L+A:]),min(-A:[/+A:],-Jc[z-L+A:])] 

ofl °)f% ^«J)*lfe ^# *Hr *]*1 ^ «o V ^. 

5] 

(al) #71 ^lJi x[i+k] ^ x[i-L+k]£] JfiLl- ##*Rr #31 ; ^ 
(a2) #7l Ai^fil #7l ^ls x[i+k] ^ ^IJL x[i-L+k]l- ^^^> 

n}^ #7l ^-f- P3» ^*Rr #7)1-1- ^ ^IJ: A*} ^ 
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xli+kj 


xli-L+kJ 




+ 


+ 


min(x[i+k],x[i-L+k]) 






min(-x[i+k],-x[i-L+k]) 


+ 




-min(x[i+k],-x[i-L+k]) 






-min(-x[i+k],x[i-L+k]) 



1%^%- 6] 

(al) -8-71 413: x[i+k] ^ x[i-L+k]^W 2^3bg- ^Sfrfe #7fl; 

(a2) #7} 41Jl x[i+k] g x[i-L+k]ofl ^ ^*Rr 

#31; ^ 

(a3) -S-71 (aD^HH ^p-tb &4 ^"71 (a2)#7iHH ^tb ^tfl^ ^ 

# 7 | ^--i- P3» ^-*Rr i^f-i: ^^.S. *}£r 4*1 ^ 

71 

(a) 41 M x[i+k] ^ 41 Jl y[j+k] (-S-71 k^r 0«1H M-1*M3 3*^)* 
€• 7}xl^ *fll 44 ^tf^ ^! ^ u L ^ zj-zj- 3-g-*H 

ZL # 2^*M- AV 7 ] x [ i+k ] g y[j+k] 4lJL#°l 3. ^ 7 >^ ^-1- Pl-g- 

(b) 4M x [i+k] g 41s y[j+k]* 4^- *fl2 4*1 3^4 t^b^ f- 
^<?1 X| 2 ^3 U S ^1 44 ZL ^ a^#-& ^71 ^ 41^7} S.-^- 

4-^ 7>^ 4# P2» ^«Hr #31 ; 

(C) #7] SJ-1- P14 ^71 4# P2^<*f|4 ^Cfl^# #4 ^ A]J17> S.^- €" 

7>Xl7il4 4M A1S17} 2.^ 4£r 7^ 4* P3# ^Sj-fe- #?fl ; 
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(d) #71 k# (HM M-17?}*) ^ ^rflS ^7M7l^Ai # 7 ] (a)^7fl ^fl*l #7] 
(c)#3m *>^-*M M7fl^ #7l P3« ^*Rr ^ 

(e) #71 M7fl^ P3» ^*V^ ^"71 ^ #3l£1 -B-a>^s# M-El-ifl^ ^} 

[^^8- 8] 

*fl7 %M1 &<>H, #7l *fll ^gt^ f-^7> u L (w)=(w+R)/2R o]ji >y-7l X| 2 ^t*H 

^7} U S (W)=(-VV+R)/2R (R^r ^H^JL -R <=w <=R)ol^ ; ^-71 afll ^ ^ tHr^ # 

71 *fl2 °l-g-*H -*7l (a)#7ll 22 #7l (b)^T^ll- 

#7l ^ Aji x[i+k] ^ y[j+k]^ ^ P1SL3. Z}JL, 

^7} ^ Ajjr x [i+k]^ y[j+kH -f-H - x [i+k] ^ -y[j+k]# 

#7] ^ P2sL ffcr 3* ^IJL^ #^7^ ^ 

(a) 4§#*83 #J:<y x[i+k] g aJI y[j+k] # ^-g-*H #7l ^ 

A Ji7} 2.^ €- 7}*}7]^ #7} ^ Al^7> 2.^ ^ 7>^ P3# ^*Hr 

#7fl; 

max[min(ji L (*[/+£]), y L (>[/+£])),min( (*[/+£]), \i s (y\j'+k]))] 

(#7] k^ 0<*lH M-l^l^ A o V 7 ] UL ^. ^ ^ 351^1 ttf^ 

^ ^T<?! XH ^»1^ ^^lJl #71 U S ^T ^ *fl 2 3^1 ^Q- 

^91 ^12 ^-^o]rq-.) 
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(b) #7} k* OoflAi M-l^H ^^r #33. ^7>a]71^^ ^"71 (a)#^l« #4*H 
M7flsl ^-71 P3* ^*Rr #711; ^ 

(c) ^71 M7fl^ P31- #7] ^ ^IJL^ ^>^£# ^B}ifl^ ^711^1- ^S}- 
^ #7111- i*V*Rr 3# ^-2.3 *}^r ^1Jl# ^711^ ^ . 

10] 

^19 *<H1 -^71 *fll ^7> u L (w)=(w+R)/2R *fl 2 

u s (w)=(-w+R)/2R °H, 

^"71 (a)#7lHl^ ^"71 *U ^3 ^7} ^12 ^» ^-71 ^ofl 

3-§-*H ^-71 P3^r ^ 

max [min (x[ z+ £] j; [/+&] ), min ( -x [i+ k] -y \J+ k])] 

13 T 2 ^ 11] 

110 f^l] 91°]*\, ^7) (a)#7im, 

(al) #7l a]Jl x[i+k] ^ y[j+k]^ ^if ##*m #7fl ; * 

(a2) ^-71 ^ ^-jL^iSf ^-71 41 Jr x[i+k] ^ 41J: y[j+k]« *a^^> 4 

#^1 ^ofl 4^ ^-71 ^-1- P3# ^*Kr #7111- if-^-i- ^ ##7fl*r 



xLi+kJ 


yU+kJ 


P3 


+ 


+ 


min(x[i+k],y[j+k]) 






rain(-x[i+k],-y[j+k]) 


+ 




-min(x[i+k] ,-y[ j+k]) 






-min(-x[i+k] ,y[j+k]) 
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12] 

*i|10 %H) 5fl°H. #7l (a)^lfe, 

(ai) #7l aii x[i+k] £ y[j+k]^°IM 3dt&-a- ¥*Hr #31; 

(a2) #7] All x[i+k] £ y[j+kH ^=r« &#4H ^SJbS: ^*Rr #31; 

(a3) #7] (aD^TlHH ^ &4 ^-71 (a2)#?l|<HM ^ ^tflSJt-i- t 1 

*H #7l ^-1- P3# ^*Rr #7ll» £#^§- Sj-fe a11t> ##3l^r ^ 

[3^*8" 13] 

^l^^l x[i+k] ^ ^-7) All x[i+k]2l L All 

«H ^fl^m A Ji°J x[i-L+k] (#7] kfe 0<fl Ai M-l^M^ 3*r)# «a^^>, Aj-7] 

xti+k] ^ xii-L+ki-g: €- a-a- 7>*m *m *m *u f-^ 

u L °11 ^ ^ ^ a^SM: #7l x[i+k] ^ x[i-L+k] All-i-o] 3_-~- 3. 

^-Ir Pl^r #7l x[i+k] * x[i-L+k]« ^ 7Wfe *fl2 *\*\ 

f-^oi ^2 ^3 ^ u s °11 ^ ^ ^ # 

71 ^ A]17> 2.^- ^ ti^r 7}^ ^"1- P2» ^*>oL, ^-1- P152f ^ p 2 ^ 

"HI A i 2|£fl3M; #71 ^ A]17> S.^ €■ &-ir 7}7)7]^ #7l ^ A[l7> 3.^ ^ 

7>^ ^-1- P3» £3*Hr ^# ^^*VSl, #71 k« <HM M-l^l ^ 
#7>Al7l^A^ Z^o} k ofl #-g-^ ^"71 x[i+k] « x[i-L+k]2l ^ofl cflSfl #71 ^*b§; 

4=31 *H #71 M7fl^l #7l ^» P3§* £3*Hr ^ 
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H-Ehfl3r #^7}1^# £3*Hr i^KDL, 
#7l <3#-^ #7l &°1 ^ ^3HH ^sHg<Hl 4^ 4^ L ?H1 3l*H 
#71 #71 ^-1- P31:# £3«H #71 ^^j^-S #71 3^-^ ^3 L 

3m #71 M7flal a o v 7 ) ^ P31 .^ c-l^H #^7fl^# £3*H #^7ll^# 

7l x[i+k]^ ^1*15. sq^l €^-¥-1- 5L^*Rr 53 -i: ^-^^.S. ^ ^IJe. 5q 

*1 ^ #*1. 

I^t 1 * 14] 

*fll3 ^1 91°]*\, #71 *fll ^7} u L (w)=(w+R)/2R °lJL 4I-7I ^12 

^7} u s (w)=(-w+R)/2R (R^r <£sj ^°lJL -r^w^o^ ; ^fll ^a}^ ^ 

71 X|2 °l-g-*M a o V 7) gX^jL^. Aj-7] P1 ^-71 P2# ^*Rr 

#7l -tls. x [i+k] ^ x[i-L+k]^ 2}i3M: #7l sJ-f- P1^5 §>ZL, 
#7l aIJl x[i+k]s}- x [i-L+kH ^-Sl ^tb -x[i+k] -x[i-L+k]^ 

* #71 P2S. *Hr 33 # ^8°-5. §fir ^IJl 3]*1 ^ #*1 . 
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[^n 1 * 15] 

Aflse^ A]^<y x [i+k] ^ >*MM -8-71 ^IJl x[i+k]^ l ^1- -ids 

°fl Sfl^Kr x[i-L+k] (#71 kb O^Hl^i M-l^H^I ^^r)# ^^V, 

x[i+k] £ x[i-L+k] « d>Hfl^ ^ai 

max[min( ^ (*[/+£]), ^(*[/-Z+*])),min( \i s (x[i+k]\ n,(.x[/-Z+*]))] 

(^■71 k^r (HM M-1*}*12] ^7l u L ^r 7fll 3^*1 ^ 

3 tK^J *fll ^°lJl ^71 u S b 4^ 7>*1^ *fl2 J^l ig 

^ 3J-8-*M ^"71 ^ {Is;} s.- e ^ 7^1 7] q- ^>7l ^ AlS7> 5.^ *Jvg- & 
# 7>^ S}-!- P3» ^*Rr ^-fr ^^*>5], ^"71 k* 0<HH M-l^l ^ &#S. ^ 
7>A)7l^A^| Zj-Zj-^ k^l ^-§-*>^ ^7l X [i+k] ^ x[i"L+k]^ ^-dfl tfl«fl ^-7] -g^^g- til 

^"71 M7fl^ ^7} Sj"# P31-* ^71 3^3. #^<5>JL #7] ^-*Rr 2^ L 

SHI tfltb ^71 M7fl^ #7l P31-^- ^7fl^# ^^M. 
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7] ^2. x[i+k]^ ^*Kr 3 S^Rr 3^- ^3-2-3. ^ 4] 

16] 

*fll5 %H1 ^U^H, ^71 ^7> u L (w)=(w+R)/2R °]5L, ^7} A]2 
^7} u S (w)-(-w+R)/2R °H, 

^"71 <S^^r ^71 *fll ^-71 ^2 «*r* ^ 

«- P3» ^Eflo] ^ 

max[min(^[/+A:],^[z-L+A:]),min(-^[/+A:],-j!:[/-Z+A:])] 

^1 ^ ^*Rr 3* ^SLS. *}±r ^}Jl 31]^ ^ 

17] 

*fll6 *J-°fl 91°]*], ^7) 9^}^, 

#7] x[i+k] ^ x[i-L+k]^ -^JlI- -f-s ^ 

#7} ^-s ##^-5.-^ #7] j= Aljro} ^-jr^s}- ^y) a]s x[i+k] ^ x[i-L+k] 
1- °d^^> Si ^ #7l P31- ^-*Hr ^« SL^Hr 

sfe Ajj- s)^] 



xLi+kJ 


xli-L+kJ 








min(x[i+k],x[i-L+k]) 






min(-x[i+k],-x[i-L+k]) 


+ 




-min(x[i+k],-x[i-L+k]) 




+ 


-min(-x[i+k],x[i-L+k]) 
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18] 

^71 -ilJL X [i+k] ^ X [i-L+k]» 3- ^ ^±&^r #^*Kr *U 

#7l ^JL x[i+k] * x[i-L+k]l- ^^^1- Al^ofl -g-^# #)^- 3^ 

oi^«vo> n ^ ^tflft^ ^isH ^"71 KJ-f- P3* *i^Hr 3« <3^P?-1- S^" 
^ ^fe sq^l ^ ^1. 
[3^*8- 19] 

^#1^ -tiS-Sl x[i+k] ^ ^JL y[j+k] (^-71 kfe 0<^H M-l^l^ ^^)# <3§j 

A ^7l x[i+k] * y[j+k]-§: €- ^ 7>x]^ *fll ^t^^ f-^o] ^ x *g 
*H ^ u L *)l ^ *j-8-«H ^ # ^"71 x[i+k] ^ y[j+k] 41Jl^<>1 

2-¥ €• &-§- 7>^ sj-f- Pl^ ^^Ji, ^-7) x[i+k] ^ y[j+k]l- ^ 7>^^ *fl2 

3)*] ^tt^ ^ 2 ^tH^ ^ u s °fl ^ ^ ^ ^SM- ^> 

^ ^71 ^ A]S7V S.^ 7}^ P21- ^*}JL, ^71 P12f #7l ^"1- 

^ M P31- ^*Rr ^*h8: ^r^}3, ^"71 kl- 0<HH M-l^l 3<r # 

^SL ^7>Al7ligA^ Z]-Z}-o] k ofl #7) x [ i+k ] ^ y[j+k]^ #ofl tfl Sfl #7l -g^ 
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4^£t ^b^tt ^Tfl^-I- 3^1- 3# ^-£-3- ^IJltJ 

[^T 1 * 20] 

^19 SU^i, *fll ^tH^ u L (w)=(w+R)/2R °lal #7] *fl2 

^7> u s (w)=(-w+R)/2R (R^r ^°}5L -R<=w<=R)°H, ^7} *f|l # 

7] m ^» #71 <S^tt ^71 ^-1- PI ^ ^-71 P2» ^*Rr 

x [i+k] 3* y[j+k]^ #7l PlilS. *KlL, 

^"71 x[i+k]$J- yU+kH -g-^ -x[i+k] ^ -y[j+k]^ *|4i3bg- ^> 

7l ^1- P2S. t}^ ?}-g- *Rr ^JJL# ^741^ ^ 

21] 

iB€*8€ ^l^^I 41s. x[i+k] ^ ^11 y[j+k] (>*7l k^r O^l^i M-1*>*1^ 
^^M, ^71 x[i+k] ^ y[j+k] # <=>>Hfl^ ^ 

max[min<> £ (x[z+*]), ^ L Cy[/+A:])),min( n s (x[/+*]), 

(#7} k^ 0<^H <#7] u L ^ e 7}x]±r ^1 ^ 

3 *fll ^V 7 1 us ^ ^ ^12 3*)*] 

^r<?l *fl2 f^r 0 14.) 

41 3-8"*H ^71 if- ^lS7> 5.^ €■ 7M71M- ^-71 ^ 3.^- ^ & 

* 7>^ P31- ^^Rr ^*ba- ^r*8*}£], ^"71 k* 0°1M M-1*>*1 ^ ^ 
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7\W&*\ zj-z^ k<fl #-§-^ ^"71 x [i+k] ^ y[j+k]^ ^"ofl tfl*A ^71 ^-ir ^ 

A j-7l <3^3.^ ^3 A^ 7 l M7 flo} ^- 7l ^-f- P31r-i; «H ^1 *f- -fr 
4^Ht M-Bl-Vfl^ W^l^l" £3*Hr 3L#*Hr %-§r ^ 

22] 

*1]21 %H1 Si<H^i , *Hl ^7} UL (w)=(w+R)/2R o) JLj ^7] *fl2 *$*\^ 

^7} u s (w)=(-w+R)/2R °H, 

^7) g^Hffe %7] A}1 #7] z\}2 °l-§-*V<^ #7l ^ 

max [min(x [ i '+ k] y \j '+ k] ),min(-x [i+ k] 9 -y[f+ )] 

23] 

^122 ^1 sa^^, <s^pffe, 

^7} All x[i+k] ^ y[j+k]s] ^it ^i^Hr ^JE. 31 

^7} Jfjr ^JfSJjL^ a o v 7 | - Al^o^ i^a.^ % 7 ) x[i+k] ^ y[j+k]» 

°j^^> 1011 145} ^-71 P3# ^*Hr ^jhi i^>^ ^ 
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xLi+kJ 


yLj+kJ 




+ 


+ 


min(x[i+k],y[j+k]) 






min(-x[i+k],-y[j+k]) 


+ 




-min(x[i+k],-y[j+k]) 




+ 


-min(-x[i+k] ,y[ j+k]) 



24] 

2)122 %H1 5U°H, g^tf'-fe, 

^>7l ^s. x[i+k] g y[j+k]-& «a^o> ^. # ^diSbg: #^*Hr *fll 

-*7l 413: x[i+k] g y[j+k]# «S3^> AA^ ^Isofl -g-^«- #|tb a^i* 

^^m<4 ^ # ^<«-§: P3# ^*H=r s^- 

25] 

(a) ^3.91 x[i+k] ^ ^"71 a]s x[i+k]£] a1*>^SHH L 

4}JL<>1] sfl^sfe 41J: x[i-L+k] (^>7l kfe (HH M-17>^1^ €■ 7>^^ ^1 

*M 'Mil m ^ u L <Hl AA 3-8-*M ^ 3^SM- ^ 

<X ^"71 X [i+k] «J x[i-L+k] s.^ s ^.g- 7 >^ ^-1- Pi-§- ^-SRr ^-Xl; 

(b) 41Jl x[i+k] ^ ^IJl x[i-L+k]-fr ^ 7>*1^ X|2 AA ^ 
^ %^r9\ X12 ^ us oH z}-^ aJ-g-sH zl ^ ^71 ^ A]S 
7> SL^ A^ tt^r 7M P2# ^*Rr ^-741 ; 
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(c) #71 P14 #7l P2^4H ^cfl^ #7] ^ Ajjr 7 } S.^- & 
TIM- #7l ^ ^1X7V JEL^f- ^ ti^r $^§r P3# ^SRr #7ll I 

(d) #7l k* 0<HH M-l^M 3<r Tg-flS ^7>a]71^a^ # 7 ] (amn ^ #7] 
(c)^ll- M7fl^ #7l P3« ^-SRr #3]; 

(e) #71 M7fl£) P3* t^V^ #7) ^ #Jl<2l -ft-Al^sM- ^ifl^ ##31^-1- ^-^ 

(f) #71 L* i^^^oflAi ^Sj-Al7l^A-l Aj-71 (a)^7ll vfl*l #7l (e)#7« ^4 

(g) #71 (e)^74HlA^ ^-sfl^l 4^ Aj-^^S. ^uflol ^ofl cfl-g-Sl^ L ^r 
#7l Ajjr x[i+k]^l -2)*l5. ;g^*Rr ^-7411- S^-tfRr sHr -i]Jl 5*1*1 

^ U-^^T ^^17171 S^^f 71^*1 ^ 71^-011^. 

[%^# 26] 

(a) ^l^^l x[i+k] ^ AiJ: x[i-L+k] 1- ^#°fl ^-g-*H #7l ^ 

A] 3L7> SLZf- €■ ^ 7H7li4 #71 ^ Al^7> 2-¥ 3"8r ^ 7>^ P3» ^*Hr 

max[min( (*[/+*]), n L (x[i-L+kV\min( \i s (x[i+kj), v s (x[i-L+k]»] 

(#71 k^r 0^1 Ai M-l^l^l #7l u L £r €- ^ 7>^^ ^ ^] ^^-«1 

^ «*r*! m tt°)5 #7l u S ^r ^ 7M^ *fl2 31^1 ^- 

*r*I *I12 ^3 f-^°l^.) 
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(b) #7] k» (HM M-l^l ^ #7M7l^^ a o v 7 | (a)^-^ll- 

M7flB] #7l P31- #31; 

(e) #71 M7fl£] P3# #7l Aljrol -^-A>^£# q-Eflfl^ ##?)|^* ^} 

(f) #71 L* i^^HH ^^-A^l^A-l s&7) ( a )#7ll ^*1 #71 (e)^74m «>^- 

(g) #71 (e)^TlHlA^ ^-sfl^l a^^^s. ^ofl^ ^cflo] sfofl cfl-§-£)^- 

#71 All x[i+k]Sl ^*Kr #7fl# i^Rr 3* ^ Ajjr B]^ 

^ "o V ^# ^^^17171 HSZL^-i- 7]^tt 3 #3 3. SI* ^ 5ll ^ 71^-ufl^. 

13^* 27] 

(a) <3#*8€ #JL^ x[i+k] * ^12 y[j+k] (#7l k^r 0<Hl>H M-l^l^l 
€■ 7>x]^ *)U 3^1 ^o] ^ U ^ UL ofl zl-zl- 

ZL # ^SM; #71 x[i+k] ^ y[j+k] ^JH-ol ^ 7 >^ S^f- Pl# 

(b) #71 x [i+k] ^ ^11 y[j+k]» ^ 3M: 7Mb *fl2 5l*l *fl»l^ ^> 
^<?1 ^12 ^ u S ^l ^ ^-§-*H H ^ ^^i^-i: #71 ^ ^1JL7} 2.^- 

^ 7>^ SO-^ P2 # ^fr}^ ; 

(c) #71 P132)- AV 7 ] a-i- P2^^]Ai ^cfl^*- ^*}o} aJ- 7 ) J= A]^ 7 |. 3. 

#71 ^- a] ^71- S.^- *hg- ^-g- 7>^ P3# ^<5Rr #7]1 ; 
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(d) #71 m 0<M M-1*}*1 ^ f^M?^ # 7 1 (a)^^1 ^*1 #71 
(c)^lt- «}-^H M7fl2l #7l P3# ^*Hr #31; ^ 

(e) #71 M7flsl P31- c-l^H #71 ^ ai^^I ^^£f M-El-tfl^ #^r^l^» ^} 
^ ^11- S.1fr*}±r ^r^SLS. #^31^ ^ « 0 v ^-§: 4^*1 ?1 7l 

28] 

(a) ^15:<?1 x[i+k] ^ #31 y[j+k] 1- thg-Sj ^#ofl 3|.g-SH #71 ^ 
a]Jl7} 2.^- ^ ^ 7}*\7]^ #71 ^ ^1^7> 3.^ ^ 7>^ S^f- P3# ^-*Kr 

#31; 

maxCminC^^CxCz+A:]), ji i O[/+^])), min( ^i 5 (x[z+A:]), ^0[/+&]))] 

(#71 k^r 0<=>11^ M-17MS1 #71 ul^t €■ 7>^1^ afll 3]^ 

^ ^r<d #71 u s tt ^ 7Hfe *112 ^3 

(b) #71 k# 0*1H M-I7>xl ^ cf^S. ^M?!^ >a-7l (a)^Tlll- «V^M 
M7fl^| #7l P3# ^*Kr #31; ^ 

(e) #7l M7fl^l P3« t-^H a o v 7 ] - ai^^ o. A ].^ H# #^^^1- 
#31 -& S^Rr ^-^^ ^]Jl# ##31^ £3 «o V ^^r ^^^17171 ^tt 
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1] 



PITCH 





/ '1 
/ ' 
/ 1 1 


All / 

AM/ 

















t (A|ZJ) 



2a] 




[£. 3] 



x(i+k) o- 
y(j+k) o- 



15L 4] 



x(i+k) o- 
y(j+k) o- 







x 200 | 


) — 1 — *- 
















S«¥ 










) — j — 





















^1 



110 



¥2. L f B¥ 



120 



*iqa aS¥ 



-To S^¥(200) 
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[5= 5] 



x(i+k) o— ♦ 
y(j+k)c^H- 



130 



140 



Ail 2 ^l^i^ 



150 



2|qi» *{*¥ 



-To 3£?¥(200) 



6] 

S(i+k) o- 









n|*ia*¥ 




5 — 






) — 



PITCH 



7] 



^ START ^ 



-400 



x[i+k],y[j+k] (k=0, 1 M— 1 ) 



— 410 



sum=0, k=0 



— 420 



x[i+k] 3! [j+k]» *»1 9*)^ /x L o)] 



I 



— 430 



x[i+k] « [j+k]S M2 SMS) £^ Ai s °ll 
*1£8M 3 § Jtl^Sfg sfS P2°^ AS 



— 440 



pi3t P2 e aicias «ts P3s as —450 



I 



sum=sum+P3 



— 460 



( END 
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[S. 8] 



( START ) 



y500 



x[i+k],y[j+k] aiej (k=0.1 M-1) |— 510 



sum=0 
k=0 



— 520 



s=x[i+k] 
t=y[j+k] 

~~r~ 



— 530 



tmp=max(min(s,t),min(-s,-t)) 

I 



— 540 



sum=sum+tmp 
I 



— 550 



k=k+1 



YES 



570 




— 560 



C=sum 



— 580 
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[5L 9] 



^ START ^ 



x[-PITCHMAX], x[-PITCHMAX+1] x[M] 



I 



L=PITCHMIN 
P=PITCHMIN 
CMAX=0 



C=CORRELATION(x,M,L) 



640 




P=L 
CMAX=C 



L=L+1 



670 




PITCH=P 



( END ) 



— 610 



— 620 



630 



NO 



— 650 



— 660 



— 680 



41-41 



